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In view of the new grounds of rejection set forth below, PROSECUTION IS HEREBY 
REOPENED. An office action on the merits of pending claims 10-18 and 20-25 is set forth 
below. 

To avoid abandonment of the application, appellant must exercise one of the following 
two options: 

( 1 ) file a reply under 37 CFR 1 . 1 1 1 (if this Office action is non-final) or a reply under 37 
CFR 1 .1 13 (if this Office action is final); or, 

(2) request reinstatement of the appeal. 

If reinstatement of the appeal is requested, such request must be accompanied by a 
supplemental appeal brief, but no new amendments, affidavits (37 CFR 1.130, 1.131 or 1.132) 
or other evidence are permitted. See 37 CFR 1.193(b)(2). 

All rejections and objections not repeated below are hereby withdrawn. 

Specification 

The disclosure is objected to because it contains an embedded hyperlink and/or other 
form of browser-executable code. See e.g. p. 16. Applicant is required to delete the embedded 
hyperlink and/or other form of browser-executable code. See MPEP § 608.01 



35 U.S.C. 101/112 Utility Rejections 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture or 
composition of matter, or any new and useful improvement thereof, may obtain a patent 
therefor, subject to the conditions and requirements of this title 
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Claims 10-18, 20-22, and 24-26 are again rejected, as previously set forth and 
maintained in the office actions of 6/5/01 and 4/10/02, under 35 U.S.C. 101 because the 
claimed invention lacks patentable utility due to its not being supported by a specific, 
substantial, and credible utility or by a well established utility. 

Applicant's arguments filed in the Appeal Brief of 10/10/02 have been fully considered 
but they are not persuasive. 

In response to the argument that the claimed nucleic acids are useful for determining the 
presence or absence of polymorphisms, or for acting as hybridization probes, in gene mapping, 
for isolation of homologous sequences, detection of gene expression, as molecular weight 
markers, and for "numerous other genetic engineering uses", the examiner maintains that these 
are general uses (purposes) applicable to the general class of nucleic acids and are not specific 
to the SEQ ID NO's claimed. It is well known in the art that polynucleotides, including others 
than those recited in the instant claims, can be used in hybridization assays to obtain other (e.g. 
homologous or complementary) nucleic acid sequences, to identify polymorphisms, etc. A 
nucleic acid molecule may have utility based on its use as a marker or probe for or related to a 
specific disease condition (e.g. probes for Huntington's chorea, cystic fibrosis, etc.); however, 
no correlation between a claimed SEQ ID NO: and a specific disease condition is taught by the 
instant specification. Similarly, a "use" for gene mapping or a chromosome "walk" requires that 
a correlation between a claimed nucleic acid sequence and a particular gene or chromosome be 
known. No correlation between an inventive sequence and a gene or chromosome is disclosed 
by the instant specification. A "use" to map a particular nucleic acid to a gene or chromosome is 
considered a "use" to do further research. A use as a marker is a generic use, and is not 
specific to any of the claimed sequences. A "use" for expression profiling requires knowledge of 
a time (e.g. developmental stage) and/or "place" (e.g. tissue) of expression, and knowledge of 
what a normal or abnormal level of expression is for the claimed nucleic acid. In the absence of 
such knowledge, the "use" of the claimed nucleic acid would be that of further research; i.e. to 
obtain information regarding expression (or lack thereof) in particular tissues and/or specific 
developmental stages. Applicant is reminded that a "use" to do further research is not a 
specific, substantial and credible utility under 35 USC 101 . Isolation of a homologous 
sequence, wherein a utility for either the homologous sequence or the isolating sequence is not 
known, does not confer utility on the isolating sequence. Applicant equates use of his 
sequences to use of monoclonal antibodies for isolation of cells in flow sorting; however, it is 



Application/Control Number: 09/267,199 Page 4 

Art Unit: 1631 

noted that antibodies, in general, have utility under 35 USC 101 due to their unique properties 
(in recognizing/binding to specific epitopes). Nucleic acids, in general, do not have utility based 
on recognized unique properties, therefore the comparison is not persuasive. Applicants further 
argue that as their nucleic acids encode enzymes of the tocopherol pathway, they can be used 
to modulate the tocopherol content and/or vitamin E content of plant tissues. In response, it is 
noted that the specification does not disclose that any of the claimed nucleic acid sequences is 
actually known to encode an enzyme of the tocopherol pathway, as set forth below. Further, it 
is not known or disclosed whether any of the claimed nucleic acid sequences is known to be 
involved in modulation of tocopherol or vitamin E synthesis. 

In the instant case, it is asserted that the claimed nucleic acid molecules encode 
tocopherol synthesis pathway enzymes or fragments thereof. Each nucleic acid molecule 
claimed has at least one (and in most cases, several) ATG "codons". However, it is not known 
for ANY of the claimed sequences what the ORF is, therefore it is unknown whether any 
sequence is actually translated into a peptide, or, if translated, what the activity or function of 
that peptide may be. For example, SEQ ID NO: 161 comprises six "ATG' codons, but it is not 
known which, if any, is the start codon for a tocopherol synthesis pathway enzyme. Page 241 of 
the specification discloses that a putative peptide encoded by SEQ ID NO: 161 is 69% identical 
to a shikimate kinase enzyme from yeast, but there is no disclosure or evidence anywhere that 
the peptide so encoded has kinase activity, specifically shikimate kinase activity, or would be 
expected to have kinase activity (e.g. based on comparison of tertiary structures, active 
regions, conserved domains, etc.) It is possible that SEQ ID NO: 161 encodes a fragment of a 
shikimate kinase; however, it is not disclosed whether that fragment has activity or another 
function that the fragment has utility under 35 USC 101 . 

As previously set forth, homology alone is not evidence that a particular protein is indeed 
encoded by a recited nucleic acid sequence. See p. 7 of the office action of 1 1/21/00 regarding 
lack of predictability based on sequence homology. The prior art does not teach that the 
elected SEQ ID's encode the alleged proteins and the specification does not show that the 
peptides putatively encoded by the claimed nucleic acid sequences have an activity or function 
similar to those to which they are homologous. 

As the instant specification does not disclose, and the prior art does not teach, that the 
instantly claimed nucleic acid sequences actually encode any protein or peptide, specifically the 
enzymes recited in Table A, the nucleic acid sequences represented by SEQ ID NO's 1, 100, 



Application/Control Number: 09/267,199 Page 5 

Art Unit: 1631 

147, 153, 158, 161, 180, 199, and 232 do not have utility based on utility of a protein encoded 
thereby. 

For all of the reasons previously set forth and set forth above, the rejections of claims 
2,10-18, and 20-22 is maintained and new claims 24-26 are rejected. 

Claims 10-18, 20-22, and 24-26 are also rejected under 35 U.S.C. 112, first paragraph 
for not being enabled. 

Applicant's arguments have been fully considered but they are not persuasive. This 
enablement rejection is linked to the utility rejection, as previously set forth. As the utility 
rejection is maintained, the enablement rejection is also maintained. 



Claim Rejections - 35 USC § 112, 1rst paragraph 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner 
and process of making and using it, in such full, clear, concise, and exact terms as to 
enable any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and use the same and shall set forth the best mode contemplated 
by the inventor of carrying out his invention. 

Claims 10-18 and 20-24 are rejected under 35 U.S.C. 112, first paragraph, as 
containing subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. This is a LACK OF WRITTEN 
DESCRIPTION rejection. 

The specification discloses SEQ ID NO's 1, 100, 147, 153, 158, 161, 180, 199, and 232. 
The specific sequences consisting of SEQ ID NO's 1, 100, 147, 153, 158, 161, 180, 199, and 
232 meet the written description provisions of 35 USC 112, first paragraph. However, claims 
10-22 and 24 recite open claim language (i.e. comprising, comprises, or having); claims 10-11, 
13-15, and 17-21 specifically recite "fragments", and are also directed to encompass 
sequences which hybridize to SEQ ID NO's 1, 100, 147, 153, 158, 161, 180, 199, and 232. 
Claims reciting open claim language are also directed to encompass gene sequences, 
sequences that hybridize, corresponding sequences from other species, derivatives, allelic 
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variants, splice variants, and so forth. None of these sequences meet the written description 
provision of 35 USC 112, first paragraph. For example, a larger genetic sequence comprising 
mtrons, noncoding regions, etc., may comprise a claimed sequence or a "fragment thereof or 
may hybridize to a claimed sequence, but be very different in overall sequence, structure and 
function than the claimed SEQ ID NO: itself (i.e. the larger genetic sequence may encode 
entirely different proteins than those disclosed as putatively encoded by the claimed 
sequences). A sequence which hybridizes to the claimed sequences may have large portions 
wh.ch "bubble out" yet have sufficient similarity in sections to anneal under the claimed 
conditions. The specification provides insufficient written description to support the genus 
encompassed by the claims. Applicants argue that the claimed nucleic acid 
sequences/structures are described by the specification; this is not in dispute. It is noted that 
claim 25, which recites an isolated nucleic acid consisting of SEQ ID NO: 1 100 147 153 1 58 
161. 180, 184, 199, or 232 is not rejected herein. Applicant further argues,' in summary that ' 
the claims may be broader than a specific embodiment disclosed, that the specification need not 
part,cularly describe every embodiment encompassed by a claim, and that the specification 
does describe possible variants of the claimed SEQ ID NO's and that common structural 
features have been described for the claimed nucleic acids. In response, it is noted that while 
the claims may indeed be broader than specific embodiments disclosed in the specification the 
description must still be sufficient to permit one skilled in the art to immediately envisage the 
product claimed. See, e.g., Fujikawa v. Wattanasin, 93 F.3d 1559, 1571, 39 USPQ2d 1895 
1905 (Fed. Cir. 1996) (a "laundry list" disclosure of every possible moiety does not constitute a 
written description of every species in a genus because it would not "reasonably lead" those 
skilled ,n the art to any particular species). In the instant case, the claims encompass 
sequences comprising introns, noncoding regions, and regions which do not hybridize to the 
claimed sequences, but which may still meet the claimed limitations, as set forth above These 
sequences are not described by the instant specification and one skilled in the art would not be 
able to immediately envisage these products or structures. 

With regard to claims 23-24, the specification discloses on pages 2-1 1 that the various 
enzymes recited in the claims are known and have been isolated from various sources- 
however, the specification does not disclose that SEQ ID NO: 158 is known to encode a maize 
sh,k.mate dehydrogenase. The prior art teaches the gene encoding a maize shikimate 
dehydrogenase has been isolated (WENDEL et al. Biochem. Genetics (1988) vol 26 pp 421 
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446), however, the sequences (alleles) taught by WENDEL are not recited in the instant 
specification nor is WENDEL incorporated by reference. No amino acid sequences are taught 
in the instant specification, nor is there any disclosure of a shikimate dehydrogenase, by 
structure or sequence, specific to maize. There is no disclosure that SEQ ID NO: 158 is known 
to actually encode a shikimate dehydrogenase, nor that SEQ ID NO: 158 is the same as or 
similar to the gene sequences isolated by WENDEL, nor that SEQ I DNO: 158 cosegregates 
with WENDEL's Sad1. SEQ ID NO: 158 comprises several possible start codons, and thus may 
putatively encode several peptide sequences. However, both a start and a stop codon in the 
same reading frame (e.g. an ORF) are necessary for proper translation into a functional protein 
or enzyme. No ORF is disclosed for SEQ ID NO: 158 which would indicate that applicant was 
indeed in possession of a sequence known to encode any peptide, specifically a shikimate 
dehydrogenase. For these reasons and those previously set forth, the rejection is maintained. 

Claim 24 is rejected under 35 U.S.C. 112, first paragraph, as containing subject matter 
which was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the invention. 
This is an ENABLEMENT rejection. 

Applicant's arguments filed with the Appeal Brief of 10/10/02 have been fully considered 
but they are not persuasive. In response to applicant's argument the specification (at Table A) 
discloses that SEQ ID NO: 158 exhibits 69% identity to a nucleic acid known to encode a maize 
shikimate dehydrogenase, it is noted that GI535771 is a nucleic acid encoding a shikimate 
dehydrogenase is tobacco, not maize (see NCBI accession no. AAA34069). As previously set 
forth, while the prior art teaches isolated nucleic acid sequences which encode a corn shikimate 
dehydrogenase, there is no evidence that the nucleic acids taught by the prior art are the same 
as those recited in the instant claims. Applicant admits on page 22 of the Appeal Brief that the 
examiner has presented art supporting the "general controversy in the art over prediction of 
function based on homology", then argues that the examiner has presented no evidence why 
one of ordinary skill in the art would reasonably doubt that a nucleic acid comprising SEQ ID 
NO: 158 would encode a shikimate dehydrogenase or fragment thereof. Given the admission 
that there is uncertainty in the art for predicting function based on sequence homology alone, 
and the lack of evidence or guidance in the specification for how to determine whether ANY 
peptide is actually encoded by and can be successfully translated from SEQ ID NO: 158, the 
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examiner maintains that it would require undue experimentation to determine whether SEQ ID 
NO: 158 encodes a shikimate dehydrogenase. Applicant argues that Example 4 sets forth 
parameters and a database for generating homology data; however, this is merely guidance for 
determining "hits'" in a Monsanto database. Example 4 provides no description for determining 
if a "hit" actually encodes the protein in the database. As previously set forth, SEQ ID NO: 158 
comprises several putative start codons; however, for a peptide to be accurately translated, a 
stop codon in the correct reading frame must also be present. A "hit" indicating homology to a 
random nucleic acid sequence, with no knowledge of whether an ORF is present, is not a 
disclosure that a peptide can actually be translated from SEQ ID NO: 158. Further, the general 
parameters indicated in Example 4 do not indicate which "start" codon is indicated nor the 
bounds of the (possible) ORF, such that one skilled in the art would be able to determine which 
portion of SEQ ID NO: 158 was (or should be) used to generate the "hit" in Monsanto's 
database. The instant specification does not disclose any amino acid sequences which would 
allow one skilled in the art to determine which portion of SEQ ID NO: 158 would be expected to 
translate into a shikimate dehydrogenase or fragment thereof. Applicants argue that the 
specification provides evidence of sequence identity, discloses start and stop codons within a 
sequence, and discusses use of the claimed SEQ ID NO: to isolate additional sequences within 
a genome. As repeatedly set forth above, the specification does NOT identify start and stop 
codons within SEQ ID NO: 158. The sequence identity disclosed is to a tobacco protein, and 
given the degree of uncertainty in the art, does not persuasively show that SEQ ID NO: 158 
actually encodes a protein with similar activity. Whether the claimed sequence can be used to 
isolate other sequences in a genome is not germane to whether the claimed sequence encodes 
a particular enzyme. As no information which would allow one skilled in the art to determine 
how to generate the specific peptides used for the homology comparisons of Table A of the 
instant specification are disclosed, the examiner maintains that it would require undue 
experimentation for one skilled in the art to determine how to generate a shikimate 
dehydrogenase from SEQ ID NO: 158. 

In response to the arguments that practitioners attempting to determine whether the 
activity of a protein or peptide produced from SEQ ID NO: 158 is a shikimate kinase would be 
"guided by the high level of skill in the art and the present disclosure", it is noted that page 128 
of the instant specification, to which applicant points, is directed only to general assays to detect 
transient gene expression in infected cells. There is no description anywhere in the instant 
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specification for detection of shikimate kinase activity. AS previously set forth, an assay to 
detect tyrosine kinase activity (e.g. as known in the art) would not necessarily detect shikimate 
kinase activity, therefore one skilled in the art would have to develop an assay to determine if a 
kinase with the claimed functionality and specificity (e.g. a shikimate kinase as opposed to a 
tyrosine kinase) were indeed produced. Also as previously set forth, the level of skill in the art is 
acknowledged to be high. An isolate nucleic acid encoding a maize shikimate kinase is known 
in the art (see below); however, the specification does not disclose if SEQ ID NO: 158 is the 
same as that taught by the prior art. One skilled in the art would therefore (a) have to determine 
which portion of SEQ ID NO: 158, if any, is an ORF possibly encoding a peptide, (b) determine 
if the protein produced is a shikimate kinase (e.g. determine if the homology "matches" that 
disclosed or taught by the prior art), and/or (c) determine whether the protein produced is an 
enzyme with the functionality and specificity recited in the claims. As the one skilled in the art 
must "guess" at some information (e.g. open reading frames, actual start codon, homology 
parameters) and/or develop new assays to arrive at the claimed invention, the examiner 
maintains that it would require undue experimentation for one skilled in the art to know how to 
make and use the claimed invention. For these reasons and those previously set forth, the 
rejection of claim 24 is maintained. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign 
country or in public use or on sale in this country, more than one year prior to the date of 
application for patent in the United States. 

Claim 10 is rejected under 35 U.S.C. 102(b) as being anticipated by SASAKI (NCBI 
accession number D23883, first seen 1 129/1993), as supported by MEIKOTH et al. (Analyt. 
Biochem. (1984) vol. 138, pp. 267-284). 
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SASAKI teaches a sequence which is 52.9% identical to instant SEQ ID NO: 161. Using 
MEINKOTH's equation (Tm=81.5°C + 16.6 logM +0.41 (%G+C) - 500/n), taught on page 269, 
the melting point for a duplex between SEQ ID NO: 161 and SASAKI'S sequence at 0.33 M salt 
(applicant's 2X SSC) would be 85.2°C. It is noted that applicant does not use formamide, 
therefore this term would be zero. Further, the length of the duplex (n) is 143 basepairs, 
therefore there is no correction (subtraction) for mismatches in the above calculation. If 
mismatches were subtracted, the melting point would be 84°C. A melting point of over 65°C 
indicates that SASAKI'S sequence would inherently hybridize to a complement of instant SEQ 
ID NO: 161 under the claimed conditions, therefore claim 10 is anticipated. 

Claim 23 is rejected under 35 U.S.C. 102(b) as being anticipated by WENDEL et al. 
(Biochem. Genetics (1988) vol. 26, pp. 421-446). 

WENDEL teaches isolation of genetic alleles encoding shikimate dehydrogenase in 
maize (abstract), thereby anticipating claim 23. 



Conclusion 

Claims 10-18 and 20-26 are rejected; the specification is objected to. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Marjorie A. Moran whose telephone number is (703) 305-2363. The 
examiner can normally be reached on Monday to Friday, 7:30 am to 4 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Woodward can be reached on (703) 308-4028. The fax phone numbers for 
the organization where this application or proceeding is assigned are (703) 308-4242 for regular 
communications and (703) 872-9306 for After Final communications. 



Application/Control Number: 09/267,199 
Art Unit: 1631 



Page 1 1 



Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to an LIE, Tina Plunkett, whose telephone number is (703) 305-3524. 
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